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是定义在0 ≤ s, t ≤ 1上的矩形片。
本文提出了两类特殊域上的张量积曲面的构造方法。第一类是考虑在带形































In geometric modeling, tensor product is a widely used technique. The tensor product
surface is one kind of surfaces with simple structure, but it is also one of the most important
surfaces in Computer Graphics and Computer Aided Geometric Design. In general, the
tensor product surface is defined in rectangular domain, such as the tensor product Bézier
surface which is defined in the domain 0 ≤ s, t ≤ 1.
Two kinds of constructing methods of tensor surface surfaces in special domain are
proposed in this paper. The first method is to construct a new kind of tensor product basis
functions in the strip domain [0, 1]× [0,∞) by using Bernstein basis functions and Poisson
basis functions, and then to construct the tensor product surfaces by using the new tensor
product basis functions in surface modeling. The definition of Bernstein-Poisson tensor
product basis functions and the basic properties of such basis functions are presented in
chapter 2. The Bernstein-Poisson tensor product basis functions retain many of the basic
properties of Bernstein basis functions and Poisson basis functions. This chapter also gives
the definition of the tensor product Bézier-Poisson surface and analyzes the basic geomet-
ric properties of the surface. The other method is to define the tensor product negative
Bernstein-Poisson basis functions in [0,∞) × [0,∞), which is the promotion of negative
Bernstein basis functions and Poisson basis functions, and then to construct tensor product
rational Bézier-Poisson surface defined in the 1/4 plane. Chapter 3 gives the definition, anal-
ysis and proof of properties of the tensor product negative Bernstein-Poisson basis functions
in detail, and also studies the basic properties of surfaces. Unlike the tensor product Bézier
surface, the shapes of the above two kinds of surfaces are controlled by a control grid of of
the tensor product surface produced by an infinite sequence of control points.
In surface modeling, the probability distribution plays an important role. As the general
curves and surfaces are constructed by the basis functions, and the nature of the discrete
distribution function ensures basic conditions of the construction of the basis functions .
For example, Bernstein basis functions come from the binomial distribution. In chapter
4, mixed Szász basis functions are defined from the probability distribution function of a














0 ≤ t ≤ s < +∞, at the same time a class of mixed Szász surfaces in angular domain is
constructed.
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Q(s, t) = (Bm0 (s), B
m
1 (s), · · · , Bmm(s))


P00 P01 ... P0n





























































图 1.2 张量积Poisson基函数 b2(s)b3(t)
将张量积Poisson曲面写成矩阵的形式为
Q(s, t) = (b0(s), b1(s), · · · , bm(s), · · · )


P00 P01 ... P0n ...
P10 P11 ... P1n ...
... ... ... ... ...
Pm0 Pm1 ... Pmn ...





































































































































































⇐⇒ cj,k = 0
• 对称
Dnj,k(s, t) = D
n
n−j,k(1− s, t) (2.5)
• 插值性
Dnj,k(0, 0) = δj0δk0 (2.6)
Dnj,k(1, 0) = δjnδk0 (2.7)
lim
t→∞
Dnj,k(0, t) = 0 (2.8)
lim
t→∞
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